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DECLARATION OF YORAM REITER UNDER 37 C.F.R. S1.132 

I am presently employed as a researcher at the Technion Institute of 
Technology, Haifa Israel, Department of Biology, where I am a professor of 
Molecular Immunology and head of the laboratory of Molecular Immunology. Since 
August 2006 I also serve as the dean of the Faculty of Biology at the Technion. I 
received my Ph.D. degree from the Weizmann Institute of Science in 1993, worked 
as a post-doctoral fellow in the laboratory of Molecular Biology at the National 
Cancer Institute, National Institutes of Health in Bethesda Maryland, where I 
developed a new approach to targeted therapy of cancer. 

My research focuses on molecular immunology of cancer and infectious 
diseases with the emphasis on the development of novel therapeutics based on 
antibody engineering. Since the beginning of my career, I have published more than 
80 scientific articles in highly regarded journals and books, and have presented my 
achievements at many international scientific conferences. 

I am a member of the American Association of Immunologists, the American 
Association for Cancer Research, the Israel Immunology Society, and was awarded 
several research prizes including the US government technology transfer award, the 
Rothschild Foundation post doctoral award, the Alon fellowship award for 
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outstanding young scientist administered by the Israel council for higher education, 
the Teva Prize for research, The Yuludan and Taub prizes for excellence in research. 
I was elected recently to the editorial board of Pharmaceutical Design and serve as a 
reviewer for many journals such as the Journal of Immunology, Cancer Research, 
Journal of Immunological Methods and more. 

I am a co-inventor of the subject matter claimed in the above-referenced U.S. 
patent application. 

I have read the Official Actions issued with respect to the above-identified 
application. 

In this Official Action, the Examiner has rejected claims 141-149, 151-160 
and 196-199 under 35 U.S.C. §112, first paragraph, as failing to comply with the 
enablement requirement and claims 141-149, 151-160 and 196-198 under 35 U.S.C. 
§ 1 12, first paragraph, as failing to comply with the written description requirement. 

Attached is an Appendix including experimental results of studies performed 
in my laboratory in which we applied the teachings of the instant application towards 
other APM/antigen complexes including those derived from the HIV, CMV, EBV, 
influenza virus as well as other human viruses. As shown, we were able to 
reproducibly obtain antibodies meeting the functional limitations claimed, directed 
against all the aforementioned viruses. These pathogens belong to the classes of 
orthomyxoviridae, herpes viruses and retroviruses which in my opinion provide 
representative examples human viruses. 

This study conclusively shows that the method of obtaining antibodies as 
described in the instant application can enable any person skilled in the art to 
routinely isolate antibodies with the added functional limitations of claim 141, ie., 
being capable of binding the APM/antigen complex but not the APM or the antigenic 
peptide when not in complex. 
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I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United states Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 
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ISOLATION OF ANTIBODIES CAPABLE OF BINDING A COMPLEX OF APM 
AND AN ANTIGEN DERIVED FROM A PA THOGEN BUT NOT THE APM OR 
THE ANTIGEN WHEN NOT IN COMPLEX 
Experimental Methods 

Complexes of APM and antigens derived from pathogens were prepared as 
described in Example 1 of the instant application (Pages 64-66 and 70-71). 
Antibodies capable of binding the specific APM/antigen complexes were isolated by 
screening an antibody phage display library (as described in Pages 66, 71-72 in the 
instant application as filed) followed by ELISA and FACS analyses (as described in 
Pages 66-79 in the instant application) which qualified the antibodies for their ability 
to bind the APM/antigen complex but not the APM or the antigen when not in 
complex. 

Experimental Results 
L ANTIBODIES DIRECTED AGAINST THE HLA-A2/CMV-pp65 COMPLEX 

Isolation of antibodies capable of specifically binding the HLA-A2/CMV 
PP65 4 9s-so3 (NLVPMVATV) complex - A Fab-phage display library was screened 
using the HLA-A2/CMV PP65 4 95-503 (NLVPMVATV) complex and following the 
third round of selection 54 out of the 96 isolated phage clones were shown by ELISA 
assays to specifically bind the HLA-A2/CMV pp65 complex (i.e.. the APM/antigen 
complex) but not the HLA-A2 (the APM molecule) when complexed with a control 
peptide (e.g., the gpl0028o-288 peptide) (Figure 1, hereinbelow). 




Qualifying the antibodies for their ability to bind the APM/antigen complex 
but not the APM or the antigen when not in complex - DNA fingerprint analyses of 
the 54 isolated Fab clones revealed two distinct antibodies. The specificity of the Fab 



antibodies to the HLA-A2-CMV PP65 4 95-503 complex (i.e., the APM/antigen complex) 
but not to the HLA-A2 (the APM molecule) or the CMV PP65 4 95-503 peptide (the 
antigen) when not in complex was further tested as follows; ELISA assays were 
performed by coating plates with the HLA-A2/CMV PP65 4 95-503 complex or with 
various complexes formed of HLA-A2 and several restricted control antigenic 
peptides such as EBV 28 o (GLCTLVAML), hTERT 865 (RLVDDFLLV), hTERT 54 o 
(ILAKFLHWL), melanoma gpl00 20 9 (IMDQVPFSV), melanoma gpl00 28 o 
(YLEPGPVTA), Gag 77 -85 (SLYNTVATL), PoU 7 6-484 (ILEPVHGV), TAX, M9 
(LLFGYPVYV), MART-l 26 -35 (ELAGIGILTV), TARP (FLRNFSLML) or XAGE 
(GVFPSAPSPV). 

As is clearly shown in Figures 2a-b hereinbelow, the Fab antibodies 
specifically bind the HLA-A2/CMV PP65 4 os.sn^ but not the HLA-A2 when complexed 
with control antigenic peptides (i.e., the APM in the absence of the specific antigenic 
peptide) . 
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Fig. 2a 



Fig. 2b 



Control ELISA assays performed with plate-immobilized CMV pp65495-503 
peptide revealed that the HLA-A2/CMV pp65 4 95-503 - specific antibody is unable to 
bind the peptide alone (i.e., in the absence of the APM molecule) under conditions 
allowing the specific binding of the antibody to the HLA-A2/CMV pp65 4 95-503 
complex (data not shown). 

These results conclusively show that the Fab antibodies specifically bind the 
HLA-A2/CMV pp65dQ<;.<;m complex for which they were selected but not the peptide 
alone or the APM (HLA-A2) when complexed with control antigenic peptides (i.e., 
the APM in the absence of the specific antigenic peptide) 
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The specificity of the antibodies to the complex was further tested on cells 
expressing the specific APM molecule (HLA-A2 in this case) such as the murine 
TAP2 (transporter associated with antigen presentation)-deficient RMA-S cells which 
are transfected with the human HLA-A2 gene or the TAP* JY cells which express the 
HLA-A2 gene, which were loaded with the specific antigenic peptide (CMV pp65 4 95- 
503) or with various HLA-A2-restricted control peptides. As is clearly shown in 
representative FACS analyses, the Fab antibodies specifically bind to HLA-A2 
positive cells which were loaded with the CMV pp65495-503 peptide (i.e., cells 
presenting the HLA-A2/CMV pp65 4 95-503 complex) but not to HLA-A2 positive cells 
which were loaded with the control peptides (Figures 3a-d hereinbelow and data not 
shown). These results confirm that the isolated antibodies are able to bind the 
APM/antigen complex displayed on cells but not cells expressing the APM in the 
absence of the specific antigenic peptide . 
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Figures 3a-d 



Another control experiment tested if the antibodies can bind to cells loaded 
with the antigen in the absence of the specific APM molecule. Thus, HLA-A2 
(negative)ZHLA-Al (positive) APD B cells {i.e., cells devoid of specific APM 
molecule) were loaded with the specific CMV pp65495-503 peptide. No binding of the 
Fabs to CMV pp654Qs.sm peptide-loaded, HLA-A2 negative - cells was observed (data 
not shown), confirming that the binding of the antibodies to the cells is complex- 
dependent. 
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II. ANTIBODIES DIRECTED AGAINST THE HLA-A2/HIV COMPLEX 
Isolation of antibodies capable of specifically binding the HLA-A2/HIV 
complex - A Fab-phage display library was screened using the HLA-A2/HTV Gag 77-85 
(SLYNTVATL) complex and following the third round of selection 41 out of the 90 
isolated phage clones were shown by ELISA to specifically bind the HLA-A2/HIV- 
Gag 7 7-85 complex (i.e., APM/antigen complex) but not the HLA-A2 (APM) when 
complexed with various HLA-A2 restricted control peptides such as HTV-POL 
(ILEPVHGV), hTERT 54 o (ILAKFLHWL), hTERT 86 5 (RLVDDFLLV) and melanoma 
gplOO G9-209 (ITDQVPFSV). A representative analysis of three Fab clones that 
reacted only with the HLA-A2/HTV-GAG complex but not with control HLA- 
A2/peptide complexes is shown in Figure 4, hereinbelow. 



In addition, when the HLA-A2/HIV-GAG77-85 - specific antibody was 
incubated with an HIV-GAG77-85 peptide - immobilized ELISA plate under conditions 
allowing the specific binding of the antibody to the HLA-A2/HIV-GAG77-85 complex, 
no binding was observed (not shown). 

These results conclusively show that the Fab antibodies specifically bind the 
HLA-A2/HIV-GAG complex for which they were selected but not the peptide alone 
or the APM (HLA-A2) when complexed with control antigenic peptides {i.e., the 
APM in the absence of the specific antigenic peptide) . 

DNA fingerprint analysis of the 41 clones revealed 4 distinct antibodies. To 
test the specificity of the antibodies to cells presenting the APM/antigen complex, 
cells expressing the specific APM molecule (e.g., TAP + JY cells which express the 
HLA-A2 gene) were loaded with the specific antigenic peptide (HIV-Gag 77 .85) or with 
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various HLA-A2 restricted control peptides (e.g., HTV-POL 4 76-484, gplOChso, 
hTERT 5 4o, CMV PP65495-503) and the ability of the antibodies to bind the cells was 
determined using FACS analyses. As is clearly shown in a representative experiment 
(Figure 5 hereinbelow), the Fab antibodies specifically bind to HLA-A2 positive cells 
which were loaded with the HTV-GAG peptide (i.e., cells displaying the HLA- 
A2/HTV-GAG complex) but not to HLA-A2 positive cells which were loaded with the 
control antigenic peptides. 

JY/POL 

JY/280 

JY/540 

JY/CMV 

Control 
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Figure 5 

These results conclusively show that the isolated antibodies are able to bind to 
cells displaying the HL A- A2/HIV -GAG complex but not to cells expressing the APM 
in the absence of the specific antigenic peptide . 

In addition, the reactivity of the Fab antibodies to cells naturally displaying the 
HLA-A2/HIV-GAG complex was tested by FACS analyses in HLA-A2 positive JY 
cells which were transfected with either the HTV-GAG gene or various control genes 
(e.g., HIV-POL or HTLV-l-TAX genes). As shown in Figures 6a-b hereinbelow, 24 
hours after transfection with the noted genes (HIV-GAG, HIV-POL or HTLV-l- 
TAX) the antibodies specifically reacted with HLA-A2 -positive JY cells that were 
transfected with the GAG gene but not with HLA-A2-positive JY cells that were 
transfected with the HIV-POL (Figure 6a) or the HTLV-l-TAX (Figure 6b) genes. 
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Figure 6b 



In a control experiment, HLA-A2 negative cells (APD B cells) were 
transfected with the GAG gene and were further incubated with the HLA-A2/HIV- 
GAG specific-antibody. No reactivity of the antibody with GAG-transfected HLA- 
A2 negative cells was observed (data not shown). These results demonstrate that the 
the binding of the antibodies to the cells is HLA-A2/HIV-GAG complex dependent. 

HL ANTIBODIES DIRECTED AGAINST THE HLA-A2/INFLUENZA 

COMPLEX 

Isolation of antibodies capable of specifically binding the HLA- 
A2/Influenza complex - A Fab-phage display library was screened using the HLA- 
A2/influenza-Ml 58-66 (GILGFVFTL) complex and following the third round of 
selection 70 out of 90 isolated phage clones were shown by ELISA to specifically 
bind the APM/antigen complex used in the selection (i.e., the HLA-A2/influenza- 
Ml 58.66 complex in this case) but not the APM (HLA-A2) when complexed with 
various HLA-A2 restricted control antigenic peptides I1TERT540 (ILAKFLHWL), 
hTERT 865 (RLVDDFLLV) or MART-1 26 _ 35 (ELAGIGILTV). 

A representative analysis of 8 Fab clones that reacted only with the HLA- 
A2/influenza-Ml 58.66 complex but not with control HLA-A2/peptide complexes is 
shown in Figure 7. 
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Figure 7 

As is clearly shown in Figure 7, the various Fab antibodies specifically bind 
the HLA-A2flnfluenza Mha-^ complex but not the APM (HLA-A2) when complexed 
with control antigenic peptides the APM in the absence of the specific antigenic 
peptide) . 

In addition, the ability of the antibodies to bind to cells presenting the 
APM/antigen complex was tested by incubating HLA-A2 positive cells (TAP + JY 
cells) with either the influenza Ml 5 g-66 peptide or various HLA-A2 restricted control 
peptides such as hTERT 54 o , hTERT 865 , MART-l 2 6-35 , EBV (GLCTLVAML), CMV 
(NLVPMVATV), gplOO G9-209-2M (IMDQVPFSV), gplOO G9-280 
(YLEPGPVTA), 154 (KTWGQYWQV), HTLV-1 TAX (LLFGYPVYV), or 
MUC1 13.21: (LLLTVLTVL). 

As shown in in a representative FACS analysis (Figure 8), the HLA- 
A2/Influenza Ml 5 8_ 6 6-specific antibody intensely stained cells loaded with the 
influenza Ml 58-66 peptide (Ml) but not cells loaded with the various control peptides. 
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Similarly, other antibodies directed against additional MHC class I/viral 
antigenic peptide complexes have been isolated and qualified for their complex 
binding specificity. Data is available and will be provided to the Examiner upon 
request. 

Altogether, these results conclusively show that using the teachings of the 
instant application, various antibodies directed against a complex formed of an APM 
and an antigen derived from a pathogen (e.g., a virus pathogen) can be isolated and 
qualified for their ability to bind the complex but not the APM or the antigenic peptide 
when not in complex as claimed. 
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4. RESEARCH INTERESTS 

Molecular Immunology 

1. Recombinant antibody fragments for cancer immunotherapy and diagnosis. 

2. Recombinant antibodies for studying anti-tumor and anti-viral immune responses 

3. Antibody phage display libraries for the isolation of novel reagents for targeting 
cancer and autoimmune disorders. 
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5. Molecular mechanisms of T cell function and regulation. 

6. Protein engineering of recombinant antibody and T-cell receptor Fv fragments. 
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